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ABSTRACT

TiN/Ti is the best bulfer laver between PZT thin film and S substrate ameng the Ti, TiN, ZtN, TiN/Ti,
ZyN/Ti. The amorphous PZT films deposited on TilN/Ti buffer laver directly transform into perovskite phase
when rapid thermal annealed tor 30 sec above 530 . As Rapid Therma! Annealing(RTA)} temperature increased,
the remanent polarization(Pr) and dicleciric constant(e;) increased and then showed Pr=21 g =593 when rapid
thermal anuealed 8007 for 30 sec. On the conlrary the leakage current increased with increasing RTA tem-
perature due to the formation of woid made by Ph evaporation and gramn cohesion,
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Fig. 1. Schematic diagram of 3-gun magnetron co-sput-
tering system.
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Table 1. Kinds of Buffer Layers Deposited Between
PZT Film and Si Substrale

Specimen® Buffer layer
1 Ti{3000 A)
2 TiN(3000 &)
3 ZrN(3000 &)
4 TiN(2500 A)/Ti(500 &)
5 ZrN(@500 A)/Ti(500 &)
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Fig. 2. Variation of deposition rale with power and Ar/OQ. flow ratio {(O: Ar (2scem)+ 0. (18 scem) 10 mtorr,
O: Ar (18 scem)+ Qs {2 scem) 10 mtorr). The element target is (a) Pb (b) Zr (© T

A 30 A A4 F01593)

-333-



100

901

501

404

301

204

Compoaosition (%)

101

O T T T
Q 5 10 15 20

Distance from center (mm)

Fig. 3. Compesition uniformity within specimen hy
EDS analysis (Pb: Zr: Ti~ 1.2 : 0.52 : 0.48),
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Table 2. Sputlering Conditions of Buffer Layer and

PZT Film
Film Gas Flow | Pressure | Power |Depo. Rate
(sccm) (mtorr) {Watt) (2\/1'11111)
Ti |Ar(25) 10 400 122
TiN |Ar(18)+N; 17 120 81
ZrN | Ar(15)+Ns 16 150 30
Ph| 260V 50.7
PZT |Ar(18Y+0.(2) 10 Zr | 290 W 39.3
Ti|380W 36.2
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Fig, 4. Scanning electron micragraphs of PZT films an-
nealed at 700C for 1hour in oxygen ambient.
The films deposited on (@) S1 (b) Ti (g} ZeN
(dy TiN (e) ZrN/Ti (f) TiN/Ti
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Fig. 5. Cross-sectional SEM mucrographs of PZT film
deposited on TiN/Ti buffer layer {a} as deposi-
ted {b) annealed at 700C for 1 hour in oxygen
ambient.

Fig. 6. Scamning electron micrograph of PZT film an-
nealed at 7T [or 1hour in oxygen ambient.
The film deposited on TiN/Ti buffer layer at
substrate temperature of 350C and gas [low
of Ar (2 scem)/0s (18 scem).
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Fig. 7. Temperature profile durng rapid thermal an-
nealing,
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Fig. 8. Varation of Pb/{(Zr4-T1) ratio with annealing
condition ({a) as deposited and rapid thermal
annealed al (b) 350T (c} 600 (d) 650T (&)
7007 (f) 750°C (g) 800C for 30sec and (h)
furnace annealed at 700C for 1 hour).
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Fig. 9. Xwray diffraction patterns of PZT films {a) as Fig. 10. Scanning electron micrographs of PZT films.
deposited and rapid thermal annealed at (b) 500 (a) as deposited {b) RTA 550C 30 sec () RTA
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Fig. 11. Leakage current measurements. 500550600650 700750800
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Fig. 13. Variation of dielectric constant with RTA lem-
peralure.
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